samples were collected in the afternoon because at that time one cycle is completed. Samples were collected in December, 2007 and February, May, July, 2008 .
Analysis of physicochemical parameters
Sampling protocol was followed carefully to inhibit the intrusion of any foreign particles that may affect the results. Color of the samples was measured by colorimeter Hanna instrument: HI93727. Temperature was measured at the time of sample collection by mercury thermometer graduated 0 to 100 O C. A quantitative analysis for the determination of total suspended solid (TSS) and total dissolved solid (TDS) was carried out by simple laboratory method (Tufekci et al., 1998) . Dissolved oxygen (DO), Electrical Conductivity (EC) and Salinity of the effluent samples were measured by Hanna Instruments: H19143. The pH of water was determined by using a glass electrode pH meter (Jenway pH meter, Model 3305). BOD and COD were determined by 5-Day BOD test and Closed Reflux, Titrimetric Method, respectively (APHA, 1998) . Heavy metal was measured by Atomic Absorption Spectroscopy (SIMADZU, Model-AA6401F AAS).
Collection of aquatic macrophytes and algae
Aquatic macrophytes were collected from the Jahangirnagar University campus lakes because those lakes had no connection with the delivery chambers of textile effluent. The aquatic macrophytes were preserved in the artificial pond in Biological Research Division of Bangladesh Council of Scientific and Industrial Research (BCSIR) using tap water at normal temperature and with no added nutrient. Inoculum of Nostoc was provided by the Biological Research Division, BCSIR, Dhaka.
Methods for toxicity testing on aquatic macrophytes and algae
Collected effluent sample was taken on a big plastic bowl and settled it for 3 days. After settlement the effluent was taken for toxicity testing. Four types of aquatic macrophytes (Salvinia cuculata, Pistia stratiotes, Nymphoides indicum, and Eichhornia crassipes) were used separately. Two types of vessel (earthen vessel and glass jar) were used for each type of aquatic macrophytes cultivation. Every vessel was washed properly with tap water followed by rinsing with effluent. Two liters of effluent was taken in each container. The body and root part of the plants were washed very well to remove sediments and other impurities by tap water. Eight to ten fresh plants of Salvinia cuculata and Pistia stratiotes, and two fresh plants of Nymphoides indicum and Eichhornia crassipes were separately used for toxicity test. To evaluate the toxic effect of textile effluents on algae (Nostoc) two liters of settled effluent were taken into earthen vessel and glass jar. In earthen vessel and glass jar 400g Nostoc were allowed to grow. The effluent was shaken by a stick at two to three hours interval to maintain the equal distribution of algae all over the effluent.
Results and Discussion

Physicochemical parameters of textile industrial effluents
Results of physicochemical parameters of textile industrial effluent of different periods are presented in Table 1 . It was observed from the result that the TSS value ranged from 100 to 336 mg/L, the lowest limit was within the acceptable limit (150 mg/L) but the upper limit was above the acceptable limit. Three fourth of the tested samples were above the standard value of DoE (150 mg/L) of wastewater permitted to emit in inland surface water (Haque, 2003) . Conversely the TSS values were found 6.2 to 175 mg/L in the textile effluent in Dhaka Export Processing Zone (DEPZ) area (Ahmed, 2007) .TSS values were found 200 to 1100 mg/L in the textile effluent in Lahore district in Pakistan (Mahmood et al., 2005) . Another study on the textile effluents in Pakistan found TSS value 150 to 1100 mg/L (Aslam et al., 2001) . A large volume of suspended sediment will reduce light penetration, thereby suppressing photosynthetic activity of phytoplankton, algae, and macrophytes. Reduced light penetration decreases photosynthetic rates of green aquatic macrophytes, algae and cells which are served as food sources for many invertebrates (Water quality parameters, 1995).
The TDS contents of the effluent were 1856 to 4356 mg/L. According to the standard of DoE (Haque, 2003) , TDS content of the effluent must be within 2100 mg/l. TDS value of textile effluent was also recorded above the recommended level of DoE in Dhaka export processing zone (DPEZ) area's effluent (Kabir et al., 2002) . The TDS values were reported 2380 mg/L in effluent of H.R. Textiles Mills Ltd. (Rahman et al., 2008) , 855 to 1315 mg/L in the textile effluent in DEPZ area (Ahmed, 2007) , 1500 to 2200 mg/L in the textile effluent in Lahore, Pakistan (Mahmood et al., 2005) and 1888 to 4400 mg/L in textile effluent in Pakistan also (Aslam et al., 2001 ).
Salinity was found ranging from 1.1 to 3.3. Salinity has good relation with TDS and EC (Shah, 2007) . From the result it was observed that the salinity value increased with increasing TDS and EC. High salinity may interfere with the growth of aquatic vegetation. Salt may decrease the osmotic pressure, causing water to flow out of the plant to achieve equilibrium. Less water can be absorbed by the plant, causing stunted growth and reduced yields. High salt concentrations may cause leaf tip and marginal leaf burn, bleaching, or defoliation (Perfetti and Terrel, 1989; CWT, 2004) . EC was found ranging from 2210 to 6020 µs/cm; but the standard value is 1200 µs/cm (Haque, 2003) . EC was also found 7650 µs/cm in the effluent of H. R. Textile Mills Ltd. (Rahman et al, 2008) . In another report it was reported 2250 to 19000 µs/cm in the textile effluent in DEPZ area (Ahmed, 2007) . Mahmood et al., (2005) noticed that the conductivity of wastes from CEBEE Textile Industries in Iran was 1884 µs/cm. High EC indicates that a large amount of ionic substances like sodium, potassium, iron etc are present in textile effluent (Kabir et al., 2002) .
pH was found in the range of 9.6 to 11.2 which is above the standard (pH 6-9) of DoE (Haque, 2003) . Rahman et al., (2008) found pH 11.9 in effluent of H.R. Textiles Mills Ltd. pH value was found 7.2 to 10.3 in the textile effluent in DEPZ area (Ahmed, 2007) . pH value was found 5.5 to 10.5 in the textile effluent in Lahore district in Pakistan (Mahmood et al., 2005) . Another study on the textile effluents in Pakistan found pH value 5.6 to 11.2 (Aslam et al., 2004) . High pH inhibits the growth of aquatic macrophytes by impairing iron (Fe) and phosphorus uptake (Agro, 2003) and pH >8.5 also reduced fish production (Edmund, 1998) .
Temperature varied from 40.5 O C to 43 O C which is also above the standard (40 O C) (Haque, 2003) . Temperature value was found 48 O C to 59 O C in the textile effluent in DEPZ area (Ahmed, 2007) . Short term temperature fluctuations in streams near the textile and dying industries might lead fish to die, fish eggs that won't hatch or a total change in the fish population. For aquatic life, the temperature should not exceed 25 O C (77 O F) during the later half of October and the average temperature during that time period should be no higher than 22.2 (7 O C 2 O F) (Davis, 1998) .
Dissolved oxygen (DO) values were found ranging from 0.11 to 0.5 mg/L. According to standard the effluent should content DO 4.8-8 mg/L (Haque, 2003) . DO value was found 2.15 to 5.90 mg/L in the textile effluent in DEPZ area (Ahmed, 2007) . The composite textile mill release a lot of biochemical oxygen demanding waste. The BOD value found ranging from 151.24 to 299.1 mg/L which is 3 to 6 times higher than the acceptable value of wastewater permitted to release on the inland surface water (Haque, 2003) . (Ahmed, 2007) . BOD value was found 150 to 350 mg/L in the textile effluent in Lahore, Pakistan (Mahmood et al., 2005) . Another study on the textile effluents in Pakistan found BOD value 145 to 236 mg/L (Aslam et al., 2004) .
Chemical oxygen demand (COD) values were found 2304, 720, 652.8 and 800 mg/L, respectively in four times collected samples which were very high above the standard (200 mg/L) of waste water permitted to disperse in inland surface water (Haque, 2003) . In December' 2007 COD value was the highest than in February, May, July' 2008. COD value was reported 170.88 to 854.4 mg/L in the textile effluent in DEPZ area (Ahmed, 2007) . It was also reported 350 to 700 mg/L in the textile effluent in Lahore district in Pakistan by Mahmood et al. ,(2005) . Another study on the textile effluents in Pakistan found COD value 370 to 618 mg/L (Aslam et al., 2004) .
Fresh plant before putting in textile After 2 days cultivation in textile effluent effluent Color was found 1890.75 PCU, 5625 PCU, 2250 PCU, and 3100 PCU respectively in four cycles. The permissible limit of color in waste water to discharge is 15 PCU (IWS, 2002) .
The observed values of color was126 to 375 times higher than recommended value. Due to inefficiencies of the industrial dyeing process, 10-15% of the dyes are lost in the effluents of textile units, rendering them highly colored (Vaidya and Date 1982; Boer et al., 2004; Jin et al., 2007) . The efficient removal of dyes from textile industry effluents is still a major environmental challenge (Baldrian and Gabriel, 2003) . However, all of tested heavy metals e.g. cadmium (Cd), Lead (Pb), Copper (Cu), Zinc (Zn) were found very less which complied with the permissible level (Table I) .
Toxic effect of textile effluents on aquatic macrophytes:
Salvinia cuculata could hardly survive 2 days on textile effluents in laboratory culture conditions. It lost the roots from the rest of the body parts. Leaves turned to brownish color as shown Fig.1 . A similar situation was also observed for Pistia stratiotes and Nymphoides indicum. In Fig. 1 , shows that the root part of Nymphoides indicum turned green to white color. The roots of Eichhornia crassipes was observed bright and strong in lake water and same as in the preserved form in artificial pond in BCSIR. The roots turned to dark and become weak in effluent on treatment after two days (Fig.1 ). Sooknah and Wilkie (2004) reported the growth inhibition of water hyacinth (Eichhornia crassipes), pennywort (Hydrocotyle umbellata) and water lettuce (Pistia stratiotes) by textile effluents. Toxic effect of textile effluents on water hyacinth (Eichhornia crassipes) was also observed by Qaisar et al., (2005) . They observed the effects of pollutants from textile wastewater on the anatomy of the water hyacinth and noticed that textile waste significantly affected the size of root cells..
Toxic effect of textile effluents on Algae (Nostoc)
The weight of Nostoc reduced after four days. Table II shows the amount of reduction of weight of Nostoc in the effluent. Weight reduction in earthen vessel was more than in glass vessel. Weight reduction may be due to the toxic effect of textile effluents and consequently, death of certain portion of algal cells. Noticeable reduction of algal concentration in the pond was also reported by Assadi (1979) . Toxicity of textile effluents on algae was also reported by Sponaza (2002) , among the tested effluents samples, 18 effluents showed toxicity while 5 effluents were found not to be toxic.
Conclusion
* The studied physicochemical parameters such as TSS, TDS, TS, pH, color, salinity, EC, DO, BOD, COD of H.R. Textiles Mills effluents were quite higher than the recommended values set by DoE.
* Metals like Cd, Zn, Pb, Cu, and Fe were present in trace amount. These complied with the permissible limit.
* Concentration of the post discharge of equalization tank of H.R. Textile (Kornapara, Savar) industrial effluents showed the toxic effects on tested aquatic macrophytes and algae in laboratory culture conditions. 
